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(54) FORMING METHOD FOR T\ 

(11) 3-69343 (A) (43) 25.3.l59r" (19) JP 

(21) Appl. No. 64-204749 (22) 9.8.1989 

(71) JAPAN STEEL WORKS LTD:THE (72) MAMORU TAKEYA 
(51) Int. CP. B29C67/00//B29C35/08,B29K105/24 



PURPOSE: To form a large-sized three-dimensional body by a method wherein an expo- lo 
sure device is positioned onto a vessel, in which a photo-setting resin is contained, 
pattern scanning in a specified area is conducted, partial exposure and formation 
are performed, the exposure device and the vessel are moved only by a fixed distance, 
pattern scanning is repeated, a pattern having a large area is shaped, and the patterns 
are laminated successively. 

CONSTITUTION: An exposure device 12 is positioned at a specified position in the 
upper section of a vessel 14 corresponding to the first section Al of a cross section 
4 displaying the pattern of a largest sectional area section. A command signal is 
transmitted over the exposure device 12 from a controller, the pattern of the section 
Al is scanned, and one part of a thin plate-shaped three-demensional body 2 is shaped. 
An XY table device 16 is driven, and the exposure device 12 is shifted to a section 
A2. The pattern of the section A2 is scanned, the same scanning is repeated subsequent- 
ly, the patterns of sections Nni are scanned, and the whole cross section 4 is formed. 
A lifting gear 20 is driven, a bench 18 is sunk only by a specified distance from a 
level 22, the pattern scanning of the next cross section of the cross section 4 is 
conducted, and such scanning is repeated, thus finally completing the three-dimensional 
body 2. 



(54) MANUFACTURE OF FRF HOLLOW PRODUCT 
(11) 3-69344 (A) (43) 25.3.1991 (19) JP 

(21) AppL No. 64-204886 (22) -9.8.1989 

(71) NIPPON OIL CO LTD (72) KAZUO MOROHASHI(l) 
(51) Int. CP. B29C67/14 



PURPOSE: To obtain thin hollow product having high dimensional accuracy by a method wherein 
reinforced fiber impregnated with a thermo- setting resin is drawn and arranged in the longitudi- 
nal direction, and passed through a mandrel and the opening section of a mold, a thin hollow 
cured substance is prepared, the hollow cured substance is used as a core, and reinforced 
fiber impregnated with a synthetic resin is disposed in the circumferential direction and 
the longitudinal direction, and passed through the mold again. 

CONSTITUTION: A resin mixture 9a in which a fixed quantity of an internal release agent 

is added to a thermo-setting resin is prepared, and impregnated with carbon fiber 8a, thus ) 
acquiring a reinforced fiber bundle drawn and arranged in the longitudinal direction. The 
reinforced fiber bundle is introduced to a mandrel 10 and an opening section formed from | 
a mold 11a, thus obtaining a thin hollow cured substance 12. A circumferential resin- Uv 
impregnated reinforced fiber layer 13 composed of reinforced fiber 8b and a resin mixture ol 
9b and a circumferential resin- impregnated reinforced fiber layer 14 consisting of reinforced 
fiber 8c and a resin mixture 9c are disposed while using the hollow cured substance 12 as i'P' 
a core, and a fiber bundle made up of reinforced fiber 8d and a resin mixture 9d is arranged IP" 
in the longitudinal direction, thus shaping a longitudinal resin-impregnated reinforced fiber 
layer 15. The layer 15 is introduced into a heated mold lib. thus acquiring a thin hollow 
product 16 having high dimensional accuracy. 
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(54) MANUFACTURE OF COMPOSITE MEMBER 
(11) 3-69345 (A) (43) 25.3.1991 (19) JP 

(21) Appl. No, 64-206233 (22) 9.8.1989 
(71) NIPPON 2E0N CO LTD (72) SHOJI SUZUKI(l) 
(51) Int. Cl^ B29C67/14 

PURPOSE: To easily manufacture an extremely light-weight composite member having excellent 
mechanical strength by a method wherein the inside of an outer circumferential layer formed 
of a high molecular material is filled with a fibrous reinforcing material, the inside of the 
outer circumferential layer is decompressed, a stock solution for shaping a polymer is supplied, 
the stock solution is polymerized in the outer circumferential layer and a core body layer 
is formed. 

CONSTITUTION: The inside of an outer circumferential layer 1 formed of a high molecular 
material is filled with a fibrous reinforcing material 2. A valve 11 is opened while the inside 
of an inert-gas supply combining decompressing pipe 17 and the inside of the outer circumferen- 
tial layer 1 are communicated by a three-way valve 12. and the inside of the outer circumferen* 
tial layer 1 is replaced with an inert gas. The valve 11 is closed; the decompressing pipe 
17 is connected to a vacuum pump, etc.. and the inside of the outer circumferential layer 
1 is decompressed. The outer circumferential layer 1 is heated at a fixed temperature such 
as 40- 100*0. and the inside of the outer circumferential layer 1 is supplied with a- previously 
prepared stock solution for shaping a polymer through a supply pipe 16 by opening the 
three-way valve 12. The stock solution is cured in the outer circumferential layer 1. and 
a composite member 10 in which a fiber-reinforced core body layer 3 composed of . the polymer 
is fast stuck to the outer circumferential layer 1 and monolithic-molded is acquired. 
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supplied with a previously prepared stock solution for shaping a polymer through a supply 
pipe 16 by opening the three-way valve 12. The stock solution is cured In the outer 
circumferential layer 1, and a composite member 10 in which a fiber-reinforced core body 
layer 3 composed of the polymer Is fast stuck to the outer circumferential layer 1 and 
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< A composite prod, is prepd. by filling fibrous reinforcement into a 
sheath tube of a polymer material, evacuating the tube, forming the 
sheath tube into a final form, impregnating a curable liq. compsn. and 
polymerising the liq. compsn. to form a core layer. 

Pref. the sheath tube is of cross-linked polymer (e.g. natural 
rubber, polybutadiene rubber, styrene/butadiene rubber, 
acrylonitrile/butadiene rubber, ethylene/propylene rubber, silicone 
rubber, etc.) or thermoplastic resin (e.g. polyethylene, polyvinyl 
chloride, polystyrene, acrylonitrile/ butadiene/styrene resin, 
polyethylene terephthalate, Nylon-6, etc.) or thermosetting resin (e.g. 
epoxy resin, phenol resin, urea resin or silicone resin, etc.). The 
tube has a section of a circle, square, rectangular form or ellipse, 
etc. The reinforcement is e.g. glass fibre, C fibre, aramide fibre, 
glass cloth, etc. and comprises 20 - 70 wt. % of the core. The liq. 
resin is e.g. polyurethane, epoxy resin, polyester. Nylon, norbornene 
resin, etc. and has a viscosity = up to 1000 cps. at 30 deg. C. 

USE/ADVANTAGE - The process provides a reinforced composite prod, 
comprising a sheath tube and an integrated core and having lesser voids 
and improved mechanical properties without using a mould. It is used 
for mfg. reinforced plastic prods, having complicated shape such as 
propeller shaft, arms and frame of bicycle, stearing wheel, coil 
spring, etc. (9pp Dwg.Nb. 0/5) 

Derwent Class: A32: A88; A95 

International Patent Class (Additional): B29C-067/14 
?LOGOFF 



©^m^f^-Skmi^) ^3- 69345 

dPlnt.Cl.' gfeSUE^ ff^mm^^ ^fi£3¥(1991)3^25B 

B 29 C 67/14 G 6639-4 F 

@^ SI VI -206233 
©mm ¥1(1989)8^ 9 B 



«IB "0 



1 . 




«D ^ 














^ SB 


tt to S3 j 






2 . 




in 5ft <^ 


as 115 








I) 




^ M 


r Ji$ fiS 


* n 


n m 


fa c s at ts 






^ m L 


St . 




n m 


^ « H L . * 




IS ^ 


flSc 


ffl n fft 


* ffl^ *^ 


L , 


c: CD ^ ^ 






^ * it 


r :e: (* 


m^^ 




^ ^ h ^ ^ m h 


f * 


IS ^ 


M to 


sa i§ :^ 


it. - 






2) 




IS (0 ^ 


)^ a 


t«l 


% « 


^ S K L , 


:: 0 






W * ^ 






^' ^1- H S F*3 ffi 


A U 




n ^1 n 




(*3 ® 




IB) * «l L . C 






(* fiji 




fi^ 


















fi3 ® t P«T c 








5 ^ t 


4$ a 




ffi ^ ap M 


m ^ 














3> 




@ 




^ (18 


VSi [S 


Jf^ 4^ * » f§ L 








© r 




n s 


Jl*} ^ B 2 tC 


S5 IfL ^ % 


^ fl» 


CD 









3 . 15 <0 5? fia Stt qfl 



% ^ g> a ffi ^ jff 





IS. 






n 




0 


















«> 


X S 




































^ on <o ft^i s 
























vt^-e \t . 1^ ic J5 








< 
















iMi if (i . tSIti^ 










J: 


cf to 


X 






n 






























i& 








«o. 






to 




















m % 






it 




<t 


^fiStlfitlte CFRP) T 








n 


















■r 






a 
















3*: 16 on # ti > tfi 




at! 




CO 














± 














IC J; 


^? 








iX 










^9 


a 












L 


ife *i ffl aft L ( 45 SJi 




S3 


-i 


72 


.2 9 8^ 




&n 






c/ 


gfl ^ l-l 64594^ 


% 




) 






CO 












(1 X 6 a T * <? ;&< 


^> 












ft 


n . 










t 


/)< 








s 0 







-269 — 









$2 


T ^ 






^ m 


v> 


set 




* S . e ^) JiD ^ ffl ttt Iffi Rf] (c :E& 


^ 


fSZ 


m I^. idL 




+ ^> <c © 0 ^ y^: ^ d6 




J: 






(i , i!J ^ n ^ S O Its QB *c ^ 


m f>< ^ 




^ m /)< 




o f : o a ic ^ Pit ;5< ^fe i: S i *a 


W (i^ ^ 




<a T 




4 6ft * o , 








- 






X 












^ m ^ 






(i . m 








1^ ?iD ^ IS P«T tc 0 0 


^ 5» 


< 


t£ i» Z 




-i. . ± ^ L f:: X ^ ^s. :^ m ^ M 


ife -r 


-5 


m x 










^ m ^ 










* Ife fyj , C CD J: -5 ^ m (c fg T fx 


* n 




X* * 




s JiD ?^ ^ l» »ft lin tt^ OS ;5< a 5f 3^ IS 






A- 


t ^ *3 46 r e eU ^j: Jl^ jy; *c jst If 


5 w i 




^ * 




«fi ii? SB 






ir Z Z 











J^ra^a-Goads (2) 

15 tyj ^ tg 

e CO J; /"^ a ft'O ^ ii fi£ S to ^ Jfi lU) IC 9^ 

s m ^ ftiJ 4^ o i§ ?i « . 5^ -J w f4 jf^ ^ n 

^: ^ ® l; s ^ a L ttt 14 fiD ^ ^ ^ Ijfl L 

C CD ^ 9 ^ 1(5 fin (C ^ ^ Ifi ^ ^ CD 5? ^- ^ ,c 

^ is* /£ L I:: s zo^^ytzm^t^m^^nrnf^^ 

fn «^ -r S Ji -5 ic L T 5 A: 36 . ?S !» fit ^ 

« (D t?[5 ^ M < ^ lA ^ n K J?g ® ^j: L F»3 (r^ 

t — i^it&ntz^m i ^ ^ K ) o ii? *a li Mi 5!6 



L t> 3^* -r (i . ffi ^ ;i>< ® ft ^ 5 BTI (C iJI^ 

ja- 'cC i> L ^ /a <D ji5 fis ^ tc ft * -t*- c t 

t? ^ 5 ^- J6 . t ^ X :r u > ^ <o St ^[i If^ tJ^ 

o is ^ ffl f^r ^ i.^ s c t r ^ So 

ic_Jt tft t T , ® r^ jt ^ a! _s (D _(s J5 __-e 

^ pji <D a Off 

]£t T . % ^ 0 j= ^ ^ its ^ Jc: L -5 

, a (* IC Si OJI S o 



^ 1 Ej iw ^ ^ ^ —n^mm % 

s o 

^ ^ ifi ftS f,^ -r i± , e <d ^ ^ @ i co Pi r^i n 

13. 14^.«f^Mi5, 15■^:©:^^t:^So — 
(D_^. 1 . 2 (S . H ^ -e. »3 ._.fi^ 7ft m-^k m 1-6 s 

S o 

^ r . #1 1 ^- B3 < ch ic . =: :^ # 1 2 J: 

X m ^ ff X m m S: m I i t nmm \ ^ 

i^iiiSl^ti-, ^1-^®!!^^. fcct^ti-Nj l^co 



-270- 



i$ra¥3-r>n345(3) 





(^) 




® F*3 QE li 


1 


0 


0 inn H g J£t T 








L 




/r< , 


m 


1 




IC 


^ fiftj -c 


ti PI 






CD 


b 


< it 


5 


0 fffi 


H 


g ja T . 




(C 


ST ^ L < <i 1 


0 


nn 


H 




CD ^ /D 


T S 


a 






13 


1 ^ (ft fiR 






^ ^ 




t4 


\u r 


-c 




a 


















t L X ti 




CD 


m 


a 




S T §f ^ 






^ OR 




-tr 




tc 




\ I ^ m 




(D 


S at . ffl) ;t If 


4 


0 




$ i O 


T * n 


[f 




■ZT 




J; < . ftT- 


^ L 


< 


il iS 






1 0 


0 




AO 








26 35 $S L ffi 






m 


fife 


;^ ^ 




o 






it 


^ f 5 


c t 




StT ^ 


t 


\^ 


m !m 








^5 I 2 






X 0^ Tf 1 


6 




m 


L 




ill 


iK 


iD 






ts ^ nil M- 








CD 


h% 


X n 




fS 1 




tc {i^ -r 




o 


it ^ iS L t;} 










S 
































U T 




t 


§ i± s m 


rs 


1 








^ ^ -t 








fS 


I ^ m i& 






^> 














< ^ 








>^ 








iD ^ 0»J 


i L T 








zf 




y 






rf 








® -c 


?^ 








* L 0 










>^ u > 


- r ^ 






>• 


zf 


u ^ r 


'J o 


— 




;l- 


- 






;® 1 


/>< 


^ ^ 






5 ^ IC . 


w 


<o 








> ::f J* 




T 






a — h i; 


;u - 






ji 




m 1 






m 


^ ^ 






C i l:: J; ♦? . 




m 


It 




rf <D ;;Jc 










;u 




D O 








A 




1 


- 3 


% 


@ i!S XS^ ^ 


i 




5 d i; iT' * 


L 






\> 


Ji f- 1/ > 








> 


=f 


. J. ^ 


U > 


- 




> 


-1 


^ ^ 








^ *) ^ n 






e> * ^ T 4> 


<*; 




o 




;r A , :r. 






:/ p f P > - 




> 


^ _ 




U 




m 




It? 








jf? ^ n 








m 


-7 - rf A 




'J 








. jc b* 


a )V 


t 


K 'J 














-C . CO 






ici ;s Ra L -r ^ 




m 


1 




^ , •> 


a > ^ 










3 — ri' 










;^ 




L 


. m 




CD ^J- ^ ^ 


m 










@ 




* > <t 'J? 'J i 






> 




<lf CD r <b 








-r 






m 


1 i 




r«T tc Bgt Rg 






t: <fc ^ ic 


t- 








^ W 


V ^ - 










> - If ^ 




































A ffi ^ 












y :/ U > 


r D 














Jl 1 


CD 


<^ u . 






-t ^ ^ O K ^ 










(* . ^ 




>r 


V 






> - X f- 





















> - 














> 


r 


a 






L 


T ffl r 4j 




< 


, -3C 


=7 X 




m 








> 














u 






h V — i J. -5 X 






5j sgg ^ 










>f y 




b > - 










a 












n 




ftt flS ^ 9 J: -5 




CD 


*} T — Jiiti 


± 


(D 




laj CD 


CD tK 




ft . 


ee 5^ ^ 








i ^ u > 






o 


f 




> 


fa , i 5 X h -7 








CD 






CD V^r 


A 








' - -IT d t' U > - V? 




> 










T 5 C i t» 




« 


^ mi^ m 


«t 


L 




f^ i 


-7 — 




A i 






u 


> 




f u 


f 




> 




CD 






X 


h ^ - t 7]l 


U 




^ u 






t£ 


<*f CD r 




^ /«i 










-r 






tic 






'J r a t' P > 


. ^ 'J 


X 


u > t£ i- 


£D 






ft 




it 


tr ^ 












> - If ^ IK 


tr 










'J 




CD 






m 






■7 — 








^ u 








if <o ^ i 






n 






X 


^ X i± . 


^ @ 


e 


f* CD Jf^ 








i CD 










CD fS- 
















a 




n 


f^JA^ ^ .^^ 


fiSc n$ a 




J9 S i V ^ ^ 


















T ffl 






















m ^ ^ M u ^ 


a * 




i CD -c 






C <b 


f>< ^ 












r 


L 




^ ^ft n 








m 




1 


* L < . C CD 




X 
















■r s 








CD 






X 












nj gg JL 7 h 


-7 ^ is 


J; 


a /ft 




m 






b > 




^ 'J -r 


D 




> 






U Jfi ft e 




/I/ 








X 






















. A B 


s 






J. 




u > - it* 














c o ^ ^ S li 


± ?e o 




<!: & iS? ^ T- 


1^ 






— X 






. 4? y 












S ft ^ 'J 


J. 






> 






ft -r -5 t o x * 


n u , 




- -K > r ^ 






. ;^ 


^ X 






a- U 


> 




'J 






U > -7^ u 






U 




h 




7 r ^ ^< - ti ^ 


CD c: <b 




fTr CD K ^ 


m 




# ^' 


CD 


:^ >r' 


o 


> 6 'j: 




CD C 


<b 




& 














X -3 X h X 


e 






















-/ - 












Da 




*> 


'J 




t fl ^mm <o 


JF^ 






iK 










1% 


a <r> 










ft 


ftj IS 


4r ;5< 








n 


f£ e <0 X o iZ ^ 






-e — yi/ K CD 











— 271- 



iy <o -V ^ n 










<D 




mi 


4X a 


^ Hu CO ^ T 








4- 




jig 








r- A 






:^ n > flB 


< m f>< Jh 




b 


CO 




J: 




o 


















> 








( 




ci / 


;V 4- > X 


n mm 1 










n 




1^ It 




^ W 2 i 


L 


T 




•> 




a 


> 






> , 






-> 5^ 




it ^ fi ^ 7. 












It 




«) i 


a 


IS 


la 




'> 


•> 














n 


t» CO 


S m ) 


. T 7 5 


K 








=^ 








A< m wi * 






iO 














cT 


n 5 


o 


IS 


O t,!,- ^ (i ftii 5!6 


«l =b -ti- T 


m 








o 








2 i L 


r 


li . 






^ «Sl S 




t> ^ 




;)< s 


3 0 


V 


T 1 


0 0 0 CPS Kl 


45 SI S ^ 


n 


^£ 










% if 




* 4 5 • 


ft 


CO 


T 




iT- 




< 


it 3 


0 


0 CPS Jii 


T 


. 45 


\z iif t. L < tt 


f< 4 T V^. *c 




-/ 


h L 


r 


R 






# I* 


tz h (D U 




;6< 


5 


0 


CPS 


T 


J: 


L> 


o 










ffl ^ n 6 


o 


a 


^ :^ 




D 




^ 4 


5 * 


^ <D ^< 


T 












m 


^ m 


file 


-r 5 






JI& * 


\z (i ® <t fi/i ± 




T 


R 










CO \t 


> m 


t> n 5 IS 


d 
























a m 


, ifif Si i£ 


M <^ S 551 












< 


■t 4 


/- 1^ 






fz s 






is. 






(O ^ 












J: o 


fiti ^ ?c a , 




gf CO 


^ m 


ffi Iw *J L 


T 


s 






ft 




60 


fit *e 


it 




@ 






:K ;l/ 4^ > ^ 


2 0-70 


m & 








L 


< it 


3 0 




























m ^ 
































> 






-7" — 


^• 


- Tft 






X SIJ 


O S S ic A n 


m ^ f* n> 








L 


T 


It . 




» 1 -T 
















-Ir 


>^ 










<i ?*S ftJJ ^ ^ 


jia IS ^ 55 i 




X 


. m 




L 


X 


-in 




JtJ fise -S 






An 


L 








^O ^ 






I& id 


m 




•r .159 s u . C 


to § a ^ 




»f 


m m 






<T> 






n <f H -e 


& 




<o 












m 






-c 




fc «jt rjt rft ^ 


























1 


6 




iSk t 


r 


n if? 






I;: (ft 






C i (c J: 








t 


tc 


J: 






* n i ^ 


fig 






e 














i: r 




^« Jia 


± tc ^ It r 


<D ^ (* 




L 


T ^ 






A. 


If 




u 5^ > m ite 














St; im 




60 


^ it 




its ^ 


V - ?ft CD 7g ^ 



^ ^ IC 




n 


-5 








■7 ^ 


7 )a l^ i 


















^ L 


4> 


as ± 


«^ c ft 5 j£? 


A n 






® 


fb 


t 


»± U 


86 * 


<0 X . 3 0 








Ac 


< > 








^ ic 






X t> j: o ^ 


T 3 ^ )il ± 


> 15 




5 ^ 




± 


CO Ji? 




^ 7 W 












m 




2 


CO ^ 




6£ ^ 1^) 


X Jife m ^ J: 


5 c <h » 


* u 




0 ^ 


eo 








q^l CO R ;5 5+ 


aj 






U 


















^ ff^ i ^ 












b CO 


X 










fe 












<b CO 


^ If tt 


^ ^ ii e n ^ 


* /I n ^ 


M 1 




ic ^ 




IS 






-r s fi^r X 






X 






Ml 








CO tif 


K ;>< cfj 




ti , n ^ fs 


1 t 




m 


CO 














iz 


« 


n T 












-r t 


m m m (o m0Si 


f;: > n J?? is 


1 ^0 




iS 


<c 


® 






f« ^ 


n 












45 CO 




a AE 




tt ^ 


^ ^ fz f£ J 


^ m m m ^ 


Jl^ ^ 






<*: 






L l> 


o 










^ > 






T 


- 




t» tl ^ 


isr^i^ m t <o m 










iz 


J; 






fSte <b « 










» n 








L r 


it . 


^ v. 


^ U > . 7ti. U . 


CO * tt *i 


<fc < 




CO 


^ 






L X 


. tz ^ ^ 








t* 


u > 










> AC 


clf CO 


ft ;^ 5ft ^ M "J 


■7 ^ y - /I. 


^i^ ( 








J 


- 


^ ^ 




r 


m 


tt 










r u > 


- X ^ u > r 


1^ \ > ^ ^ 


> ?^ 






> 










fo 


n 






^ ffi 








^ u 


> - 




ji > - ;^ ^ u 


^ U i 7. 7- 








> 


T 


+ - 


h ^ 


. T 5^ 'J /I' 


3^ . 










it; 






. Si ^ 58? f S L 


^ u > - :r 


y 3 - > 




T 


> 'J 










m t£ ,ir to 


«f 


o 






> - 








- .-J? 


'J -r 


- i ^Ji 


y r C7 f u > 


If A< f?5 


$ n 








X 


t> y 


J. J 


- 4. 3^ CO 






CO 






At 


e CO 




# iW^ nj 93 tt i 


5 X h -r - , 


L 




@ 


# m 


CO 




ftSc (± 




IZVt PL it 


< ^ 




BJ 


tt 










36 ^^ © m 






L 


CO 














CO 






Af 






S • 








J» ^ (C ti T$ 






* L 








< 


h t *m ^> 6^ 


iz 






eg is 1 


F*? fC ^ ^ $^ -^- .^ i . 


1^ ?ft U , n ^ 


59 ^ -tt- -C 




11^ 


JIJ 


fi3c 




X fc 


< c 


<t t< X 




m 


1 


X ® 


<b 


t . 




2 g| 


1- :^ J: 0 


(w ffi ^ <* 



-272 — 



jsnn¥3-Gn3'i5(5) 





IS 


It 


Mi 






n 


f* Jg 


3 


/>< 




1 




\z 






n 


t> -fl ft: fl^ i^ 




CO 




IC t> 


SSI f3< 


^ ^ tz fi< . ^ 


U T 


- 










^ n 


ft: m ^ 




1 0 /rM^ 




n 




o 


^ iq 


\z 


^ n if L ^ 








(* <!: 


t -c 


^ X ^ ^ <D 


















n •£ 


a ^ *t <0 






t 


U 


f !* 




Jb ^ ^ -Cr * 










± h 


fi 5T * ^ c 


T li 








<r> 








n 




/c i 


\£ 






^ m 


c n 




<i & a W it 


^t 




i L 


T iij 


t L 


< ni n ^ 










\z 












^ <r> jh 










IS 






w ^ $ n 5 


o 












^ m 




L 










C J; 


o 












o 


X 




iZ 


^ * ?fe 0fl <o 




CO 




IfSt ^ 




r Si m -t 5 




± 




L 


fz 






i ISJ 
















IB 


n/ J CO flh <0 H 


its 


m 


« IC 




iS 


;^ ^ T ^ iS $ 






-e 














m ^ m 






o 






n * 


m 


<^ fiB W 1 0 


a 


u 


, 


t A. 


If 31 


4 El IC /i^ -r J: 


L 






> 


i_ 




J; 0 


\zi^ik 


\z 




^-t ^ 


1 










7 \z 




a 2 4 ^ 




-r 


5 o 




Sli 2 


4 li . F*3 










<^ 






m s 






\>x t 


h 


e 








2 2 


\z 


T' fit L 


X 




* o 


4 


0 IC 


^> -r n ^ ;g 1 










1 






ttt It f4 


X wi 


fit L A: 


m 




(C 


\t 




11 . 


m 


1 . 2 0 Iw 






n m 


I» 1 


i PI 


f$ /j: H -c 1/? 












If 


i L 




m 






* 




o 






fit ^ 










m 1 




m m 


2 2 i <0 [LT IC 










m 




i; n 


tdf . n 


;?! ® 






(0 








?^ 5t 




n s rsi a 


3 


a 


(i X 


m 1 


, 2 


gl IC ;^ i:: tt: 




\z 




fife 








\z . 


CO 




m \z:^ 










Jg 3 




IpI t3J ^ H 


t? 




fit * 




o 










Is 




^ 






<c IS 


^ m ^ 














4 


m iz 7f^ -r m X \t . ^ m m I 


*i ^ 1/ 


Ji a? 


L 




^ 








l« 'a :^ 




ig ^ 










2 2 




«5 »f ® li P3 Jl^ 1^ L 




-5 ;(»< 


s ^jtm It ^ 


m r 


* 








IC 




fil ^j: 


/n 




^ -r s 


o 














^ ^ n -r ^ 








m ^ <r> ^ 


ft lu . * ^- 


L 










£0 




L 




CO ^ 






it 


















iKx ^ 


T t> fi , L 










Ac 


L 




4^ fft it 








\z 


a 








I*? S » 2 2 






1^ @ 


1 t 


li ^ 




«• K 














*? . 


it 








if 


A- 








ffi Jl^ ^- ^ 


L 


r 




< i 


(> fi o t tz . m 


^ 1= 












xp ^ 


SB 2 4 






* <t i-" 






IS 


2 


2 


^ 121 




1= ?E? fit n 


tz 




(t 7 


u 


> ^ Ji' ^ ^ 


^ m 




T 








o 
























IC ® H t£ (t tr 




ISi 


^^v^/x^lJt^ic. tJ^H 














2 2 


^ X XS 












— 


(lb 


:s; 


m ft 




- ^ ^ ts 




L 




- :/ ^ _ 


X . fiS T vi- 




■r 






CD 












^ - y 


N 




- 


:^ 


tl 






h 




7. m i)< 




^tl-So (O X ^ 






T 




r 




J 


it ^> O 


) 






n 








t< 


u w 




CO tt ia i L 


X 


it 




)^ m 




l; lef t» 4t m 




L 


\» 






IF 






to 




* o T 


*> 














T t> 








<D m t L 


r s r ;u 5 - 






it 




r 


L 


:^ 




ic 




— ^ Pa 


■c 








m 






if CO ^ V 




tz 


ii F 


R P 




<^ ^ 5P 4^ /I* 


a u 


< 




tz 




X. 






* 




u ti X 










































^ (* 




X 




^ t> o 














CO 


<!: -5 )U (t* S « 




tt 1 


0 a 




it 5 IC li , 








2 


2 


it 




^ IfS 2 


A 




^ ^ Sj 












in 3 


m 


IC ^ ^ cfc -5 


K 








IS 2 


2 ^ m fit -r^-s 


L r> 










«J 


fife <c 


© i* T 


m 




* n 4 
















1^ ^ B in W 








(ty m ^ <r> 9\- n iz 










% 




S5 


10a 


CO 




it fc 


L 






n 






m 


cOiffl*S2«'Ra:^S 




% iMi 






i)i 








■S IS ^ 


*c 




4" ^ 


2 


4 




m 


n 


L X 




. » la « S 




fi « (Bl 


^ * 


tt -6 o ^ -5 X"* 


T U 










m 


±'t 


^ tzrt> 


X 








L 




m 


J; 


it 




^ 41^ IC ffi a * 


Htzm 


2 


IC 


F*j ^ IS m if 
















♦t 1 0 


a 




^ ^ 






X 


* 


n 






J:^*cLrt>J;i>o 




ffi (o ifil (i , (c 








IS 


2 


2 






S& 








n 


X 




fit 






n r . S9 1 


IS) 


(C ^ L 




n 








a 


/a 


< . 








Si o « 




X 


m 






t CO 




ffl r t> fi 




C CO 


J: 9 






ft 






























IS: :^ 




li ^ IC PR ^ ^ 


n 


tf< . 


^igjs 1 <oaT^:^r 






SE 


2 


4 
























(S] 




L T , ft? i 


u 


< 


ii 2 


0 - 


8 0 


BE . ^ IC iiT i 






(* 


CO 




t 


L X 








^ i*; 


<o 


m 








L < 


it 


4 5 « i£ t 




5 <fc 


^ ic 


. s m ^ li ^ 



-273- 



0 ^ 










S9r 




n 


r 








10 




L 




o 








IC 






if 




<o 






4^ 




Jf$ ^ m -i^ fiJt 




mi 


^ u 


^ 










t5 


^ n 




Tel 


m 


CD ^ 






fM ilS ^ 


m 


ft 






, :^ 








^f 


if 




5 ^ iz ?fi T 




L 






2 0 




7 


0 






% X 




* L 


< 


11 


3 


0 




J: -9 a 


Z3 


-< 






/< ^ 


1 0 


b 






t> 


n ^ 


0 CO 8?E (C 


5 0 


m 


& % 






o 
























li V 




^ 


;n 




f* ti 




^ 






(0 




<C J: 0 X t 










m 




m 


IC 


fi 


GI 






m @ 


m 


If 






4^ ^ ?5B 




ITr 


ilij 






3f fb 


L 


<f 




7 




:/ /I/ W ^ 




m 


I 










tz 






^'(^ m 




;n If 


t* 


tC 




is ■ 


X (ft /iS 




n 




z. 






L 




o 




tz n 


m m 














m 


2 


4 


\z 






va 




K 




(i ?Tt :^ 










5 


^ 




U 


X 






n ^ z t t>< 






m ± 








IC 






m m 














ftT- ^ L 




« 






4: ^ 




^ 


ic 


(i 








m m 


IS 


<o 


m m 


a 










1 3 


a 


. 1 


4 


a 




IK 


<^ 






X 






4» 3S 


^ 2 


4 


<3D 








^ -r 3 


if > 




1 


m 


\Z 7jk 




m 










r 


43 PJI 


13 


3 


a 


h 




t 'j: < 




i5 




m 






CD 


rr 


-I* 






4^ 1 0 b ^ 








2 6 




N 


2 




- 


V L 


r 


it^ 0! 


L 




\z 




fiU ft^ X 




2» 


a 






Si k 


fl 




-< 




m D 


CO H ^ IC S 






fl& * 


^ in 












n 




4» lai 


m 


3 


a 






It 0^1. 




t_ 








y< ;^ 






k 




^ ± 


^ -a- 5 A 




< 




f& 






o 












m m 


m 










iz ;± ^ 




-< 






D * 


/^ ^ 


< 










ffi ^ X * 






1? 


i to 








on 


2 


6 tz 




ftti 5fe 


m 






2 


;&* 


^ tz , 


=j 








y>- ^ 


^ fiSi 










^ IC 


li , m^. m 




L 






i 












2 


2 <b 








1 




» 2 










IC *1 L X 


It 


151 












u 






. ft' 




fS 3 


a 






A* 


4 5 i« 






X 




^ J; 




ic 


@ la 


* tz 


CI « SD $ n 










a 




























X S 


*— 








* U 








n 




m u 








2 


6 












£0 






fb ^ 








^ 




a c ^ 


± 








t ^< X ^ 




)>> 


^> 


X 






















^z 
















X 




k «i ?lt 




9h 




G 


iz ttmt- 




*^ 


't> 


X 


(3 ^ 
















1^ 










m 






CD 




(* 






IS 


3 


a 


^ » fiK ^ 5 


m 




^ 0^ 










L 








t 
















iK (Tg) 




CO 


it 






IC 










^ -5 


tl ti ^ s ns 


^ i- 




Hi m 






\z 






n 




i: 






tt ^ it 






m 




iO 


fm ^ ^ 




/c 


Ik 


IC 






5^ *c IK <^ 




\z 




n 




. t e ^ 






.-K /I/ 








J 


(* 


m 






^ fit s 


J; 




tc 


L 


X 


7t <6 H m 


-7 — 






SI 


® ^ 








iZ 


] 


0 0 




JEA ± 






-t 


/ft » 


fii 






?4 t+ [ai (c 


flE 






< 


?£ « 








® 










L 




0 




















t 


Pi 


m 


n 


t - 


f* fb 






iz tt 


( 


^ K ) <?3 


d 








t 


X 






tl 


tz 




m 


W ( 


4^ 




^0 m 




*P t£ 


m 


m 




^ a ^ 












X 


^ * 0 L/C 


SB W 






a 


) ti 




tz 


t 


A. 


*f 




m 


it U 


* 




I* 


li 




3&< n X 




n 




n 








CO 








S ;4< I^FJ ir 






/J 


<f 


\z m 




H> 


n 












L 


X 








* • 




































L 


X 


it 




A: 






; ^ 


19: 




> 


h 


CO 










o;! X li 










ft f 


* mr tc ^ 


'■P - 






> 








« 


CO 










«r 








•/ 




u 




m 








JC^ 




ffc .^5. 




h CO 








¥• is 










> 




t}< 




o 










X ^ s 


/c 










If X 




>; 


> 






ta s^t ^£ iF^ 


m m 












m 












L tz 


i^ 


a 


*c 




s 


^ tfi <^ 










X 


1^ 
















A^ 


< . 




t}> 










-5 








•t 














qn X ii 












-5 ifl. PI JS 


u < 




tz 








m 








t T 




t> X 




i% 


X 




rx L 




m 


m 


^ m t 


U X 






X l> 




i6 ^ jffi CO 




tz 






IB m 










« 




^ 




m 


LTO 


t 


L 


X 


^ >J< 


^ 




X' h 














^ i« 








A 












L 


T 


u . 
















(c it 


L 


X 




i% m m 








CO ti 


^ m X s K> 


T - 








♦i: ^ 


tc 


ft 






n 






- 






'7' 


r 


•J 


ft ^ 


t> 




± ^ -5 o 
















> 


















/-: 






* o 














4^ 




ffd ^ ^ 






en 








^ ^ ^ ^ m 


ife on 






Mi 






























IC n 


If 






m 


o III 


& 










'< ^ ^ <0 Jfi 


Ji IK 


L T 




tz 


J; 


■5 


\z 




§i6 


n;i iz 










m 


(O 






m 


t4 




-5 








ftfe X ^ .-S 0 



-274- 



III -f ^ M ^ n m m t:^ m ^ ^ > * f& tin 
^ ^ t» tc ^ -r 5 »^ s ^ IS a;i ** c n t> ^ 

Afe i?J <0 ^ pa ^ n -5 t <^ T ti o i3 ^ 65 *5 

CD- 16. H mmu ^ #t 

m m ^ =f 2. Ht-c i'] c ft o 

X - 8030K. H^t^C7rflffc=5iX^««S!s v-g 







ti tz -7 \y ^ ■> 




a 




ZL cy i< ^ -:f ay — 




0 (t . fl6 to — 


:^ it \t :Eyj ^ v 


^' -3 It ^ * tS 


iA -c= Rg 5S L 




- :^ ^ N 2 :^ ^ 




•5 — :^ ^ K 15 fsi f« 


<o a A ^ t: fe^ ^ 




« f N 2 ^ 


StlA^^fTii'A'^ 


F*? ^ N 2 //A 


T a m L Sfe , C 


<^rfAlf^7 ox: 


tl a .-K -i- 


X 4> t? Jta #^ » , N 


2 ;^ ^ ^ « r u 






*i> r . zi:^ -3 ^ 


* t i6 r ^ 1*3 


^ 3 >■ H £ ^ EE 




M *3 m ;t ^ 


mimm^mALft 




tc ^ L . ^ 


1*3 * 0 , 1 - 2 . 


0 leg / Jn EE 


L T ^ H :^ 




K It ^ A 


s ^ +3 26 r rtfl 


flg ic t> n 0 








i t r *i . •> 


n ^ 1/ JL 


> 7 0 % t '> a 






3 3 0 % t 




0 % 0 m ^ ^ 


3 0 % *h ^ ^ M 






k (O A ^ B ?A 


1 : 1 S ^ L 


r ffl „ 



A : * y -7 - 



:? y - 2^ Sfc 




Kr jh m 


i ^ }\^ ff 


J 'J 


4r 


X 2 5 9 . ^ ;^ 




¥ - n 


tH) (2 


96 ) 




-X a. f- T ;u 5 




A 


a ^ 'f K 


( 4 


0 


S 'J ^ « ffi ) 












n - n — ;U 


( 


4 4 £ 


'J ^ /t « 


ac ) 




*g <t V ^ 5(5 ( 


2 


0 S *) 


* A- « a 


) 




B : * y T - 
















) T > 


^ ^ A 


^ 'J 




7^ > K ( 1 0 i «J 




« « 


) 










T U , 


m L fz 


yfc . 




*0 /-W ^ ^ « (c «rl (c W 




L , ff 


5 X "7 T 








< 


4" P»T J3 


) K m 


^ t 




^ £E L '^s Jfi ^ (i ^ -7 7 




/< — 0 


32 l& ^ 






^ a ^mt< ^ ti fz 


fi< 


. i« t£ 


L iiS ^ 






^ % Jtl U i)- fz ^ 
























n ^ m 1 <o 0 ^ . fi =7 




•7 T H 


'< - it 







//xTamir'Bc<b:&<:i^ST*aci. j^A -r 4 

339. B*Hf^>MJi2, ttffi2 5'C-C 
4 3 0 CPS . Jft-y h5'f74^) 

gq 3 

® * ffl 'J o 



-275- 







L 


T 




;& 




74: 




H 


:? 






D 




m 


m 
















{Z 




A 


L 






-f r ^ 0 . 1 




2 




0 




/ 


Cll 




m 


Hi 


L 


X 






SI 


^ K I& * ^ Jt . 


Eg 


A. 

ta 




it 




(0 






m 


HIE 




n 






1 


ih R * o 




>^ 








PI 






m 


\z 






(C 




ffir 


t ^ 7^ ^ J3 










$ 


n 






m 


m 


( 


-ft- 




@ 


) 


^ fcft ^ S <t . 




& 


L 






IS 


^ 




it 




r 




m 




(2 


t ^ if K 3§f ^ n 








/I 


o 
























4 






m 










1% 




















1 












<o 


— 






i& 




IC 


% ^ m.^m^^ <r> 


$S| 


it 














SiJ 








•% 




2 


a U 3tc fft n;i CO — 


























m 






^IS 3 0 li * n& nfl 






















IS 












^ 










OS 








4 








3 


S 13 ^ 3? JfS » 
































fifP o rr tB SI 




5 














fib 






;^ 




IC 


J: 






*f 


<o 










* 




a 
















1 


0 




1 


0 


a 




1 


0 


b 














2 


2 








@ 










1 











2 - *itj a /fi « 

3 a iin m 



3 ' iS 



ft a A 
ft IS A 



^ 15 ± 
^ 3S ± 



m 



EB 





-276- 



T$R3¥3-Gn315 (9) 




m 5 



lOb 



